Chaotic saddles are nonattracting dynamical invariant sets that can lead to a variety of physical phenomena. We describe the blowout bifurcation of chaotic saddles located in the symmetric invariant manifold of coupled systems and discuss dynamical phenomena associated with this bifurcation.
Blowout bifurcation [1, 2] in chaotic dynamical systems occurs when the chaotic attractor, located in some invariant subspace, becomes transversally unstable. Let S be the invariant subspace in which there is a chaotic attractor and T the subspace transverse to it. Since S is invariant, initial conditions in S result in trajectories that are attracted to 4 and remain in S forever. Whether the chaotic attractor 4 is also an attractor in full phase space depends on the sign of the largest Lyapunov exponent AT computed for the trajectories on A with respect to perturbations in the subspace T. If AT is negative, A attracts trajectories transversally in the vicinity of S and A is an attractor in the full phase space. When AT is positive, trajectories in the neighbourhood of A are repelled away from S, and chaotic attractor 4 is not an attractor in the full phase space. Blowout bifurcation occurs when AT changes sign from negative to positive.
Some distinct physical phenomena are associated with the blowout bifurcation. Near the bifurcation point when AT is still negative, the basin of chaotic attractor A is typically riddled [3] [4] [5] . When there are (are not) other attractors in the neighbourhood of S riddling is global (local) [4] . Global 9 with both ,S' and 7 9 located on the invariant manifold S. We describe the blowout bifurcation of the chaotic saddle located in the invariant subspace of two coupled one-dimensional maps and show that, shortly before the blowout bifurcation in the neighbourhood of the chaotic saddle, one can observe phenomena equivalent to that observed for the case when there exists a chaotic attractor in the invariant subspace [8] .
As an example of a system that exhibits a blowout bifurcation of a chaotic saddle we consider the system consisting of two coupled logistic maps Dynamics of the system (1), when p is fixed at the values for which the one-dimensional logistic map exhibits chaotic behaviour, has recently been studied by Maistrenko et al. [5] . In those studies, the regions of different types of stability of chaotic attractors located at invariant manifold, x y, are described. Particularly, for p= 3.64 and d=-1. In the region I, the chaotic saddle is located in the invariant subspace x--y and a typical trajectory spends some time in the neighbourhood of the invariant subspace before finally escaping to infinity. In this case, the invariant manifold S is weakly transversally unstable as in the case of a chaotic attractor in S [8] . At dl, the chaotic saddle undergoes a blowout bifurcation in which it is destroyed and a typical trajectory quickly escapes to infinity.
In the region II, the chaotic saddle in the invariant manifold is transversally weakly stable, but there is a finite measure set of trajectories originated in the vicinity of the chaotic saddle which leaves the neighbourhood of S in the transverse direction but, after some time, this set returns to the invariant subspace and tends to the period-6 attractor P. This leads to the phenomenon of local riddling. In the case of a chaotic saddle, the mechanism for local riddling is similar to the one known for the case of chaotic attractor. The only difference is that trajectories, after leaving the neighbourhood of the chaotic saddle, return to the invariant subspace not to the chaotic saddle but to the basin of attraction of the period-6 attractor. In Fig. 2(a) , we show the period-6 attractor (indicated by crosses), its basin of attraction (shown in red) and the chaotic saddle (yellow).
At a/_---1.06, system (1) undergoes a transition from local to global riddling. After this transition, some of the system trajectories which leaving the neighbourhood of the chaotic saddle never return to the invariant subspace but escape to infinity. Structure of the basin of attraction of the period-6 attractor, shown in Fig. 2(b) (d=-1.05 ), suggests that in the neighbourhood of the chaotic saddle (indicated in yellow) there is a positive Lebesgue measure set of points which asymptotes to infinity.
Finally, at d4 =-0.92, the chaotic saddle in the invariant manifold undergoes a blowout bifurcation in which it is transformed to a two-dimensional chaotic saddle as shown in Fig. 2(c) . As a result of this bifurcation, most of the trajectories, after some evolution on the chaotic saddle, escape to infinity and now the basin of period-6 attractor is much smaller. After the blowout bifurcation (Fig. 2(c) ), the chaotic saddle appears to spread out in the phase space of system (1) with infinitely many new pieces. A detailed structure of the chaotic saddle, after this bifurcation, can be seen in Fig. 3(c) and (d), where enlargements of the chaotic saddle of Fig. 2(c) are shown. At the blowout bifurcation, there is a sudden enlargement of the chaotic saddle (its fractal dimension is doubled). We discuss this phenomenon in details in [6] . (ii) When A}, is negative for most of the trajectories but there exist trajectories for which transverse Lyapunov exponent is positive, the chaotic saddle is transversally weakly stable.
(iii) When A) is positive for most of the trajectories on $ but there are trajectories for which it is negative, the chaotic saddle is transversally weakly unstable.
(iv) When A is positive for all trajectories on 6', the chaotic saddle is transversally strongly unstable.
In the blowout bifurcation of the chaotic saddle, infinitely many orbits are involved, i.e., it occurs when the number of trajectories on the chaotic saddle, which is transversally unstable, is larger than the number of those which are transversally stable. The analogy with the mechanism of the blowout bifurcation of chaotic attractors [2] is straightforward.
In summary, we have studied the blowout bifurcation of a chaotic saddle. We stress that the model system Eq. (1) was used only for the purpose of illustrating the blowout bifurcation of the chaotic saddle. The logistic map used to describe the dynamics in the invariant space is considered as a paradigm in the study of nonlinear systems. We believe that our results are typical for a class of two coupled chaotic systems.
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